Aim: This study assesses how the combined effects of knowledge of the HIV/AIDS prevention methods (ie, abstinence (A), being faithful (B), condom use (C), and diagnosis or testing (D)) influence behavioral change in terms of condom use. Methods: The study employed a cross-sectional design. Data were collected using a household survey conducted in 2017 in the Tanga and Njombe Regions of Tanzania through a structured questionnaire. The dependent variable was condom use during the last sexual intercourse. The main independent variable was knowledge of HIV prevention methods, referred to in this study as "knowledge of ABCD of HIV/AIDS prevention". A respondent with knowledge of three or more of the ABCD was classified as having good knowledge of HIV prevention. Those with knowledge of two, one, or none of the ABCD were classified as having average, fair, and poor knowledge of HIV prevention methods, respectively. Data analysis included univariate analysis, bivariate analysis, and multivariate logistic regression analysis. The study included 660 respondents aged 15-64 years. Results: The study indicates that the majority (52.2%) of the respondents had average knowledge of the HIV prevention methods. That is, they were knowledgeable of any two of the A, B, C, and D of HIV prevention methods. Condom use during the last sexual intercourse was reported by 46.5% of respondents. Multivariate analysis showed that condom use was 1.48-times more likely among respondents with good knowledge of ABCD of HIV/AIDS prevention than those with poor knowledge. Conclusion: The predictive effect of knowledge of the HIV prevention methods on condom use was more visible when assessed in combination than when treated at A, B, C, and D in isolation. This suggests that successful behavioral change towards HIV/AIDS aversion requires dedicated efforts that promote comprehensive knowledge of all the methods through which the epidemic can be transmitted.
Background
Knowledge precedes behavioral change. The necessary behavioral change required to prevent the spread of sexually transmitted infections (STIs), including Human Immunodeficiency Virus (HIV), is the knowledge about it that people need to have in order to reduce the chances of it being contracted especially through abstinence (A), being faithful to one uninfected partner who has no other partners (B), using a condom during sexual intercourse (C), and early HIV detection (D). 1, 2 A, B, and C focus on preventing the new HIV infection, while D focuses on the way of knowing one's HIV status. In the fight against new HIV infections, simultaneous knowledge on methods of prevention and early virus detection is needed, especially when the campaign against HIV/AIDS focuses on getting to zero new HIV infections; zero discrimination, and zero AIDS related deaths is advocated. 3 HIV is among the Lentivirus that causes chronic and deadly diseases in mammalian species including humans. 4 When HIV is not diagnosed and treated early over time, it causes Acquired Immune Deficiency Syndrome (AIDS) in which the immune system begins to fail and permits other infections to intimidate the human body. In 2017, more than 36 million people were living with HIV around the world, and only 21.7 million people were receiving treatment. Moreover, more than 35 million people had died of AIDS globally. 5 Although the proportion of people receiving Antiretroviral Therapy (ART) in Tanzania is as high as more than 90%, still 81,000 new cases of HIV infection were reported to arise in Tanzania. 6 Properly consistent condom use during sexual intercourse has been advocated in order to reduce the new HIV infections. However, the use of a condom during sexual intercourse was reported to be very low, especially in sub-Saharan countries. 7 In a study conducted by Norman 8 only 19% of the respondents were reported to have used a condom at the last sexual intercourse. However, the main problem was on the techniques to use in order to maximize the proper use of the condom, particularly in regions with high HIV prevalence. In the fight against HIV/AIDS worldwide, scholars through research-based evidence have emphasized the abstinence method, especially for people who are not yet married. 9, 10 However, this method has been challenging as in many societies people undermine the importance of abstinence and some of the claims have been related to biological factors such as an increase in hormonal level, especially at puberty, that eventually causes increased sexual desire and sex drive. 11, 12 It is, however, dangerous for the young people who begin sexual intercourse at early age as their chances of using a condom is low due to limited knowledge as compared to the experienced sexual partners. 13 Marital union, whether formal or informal, does not guarantee the protection of new HIV infection, except when partners avoid having sexual intercourse outside the union. Although, faithfulness is being regarded as a primary measure to combat new HIV infection, 14 the problems arise in managing the faith of the sexual encounter. Studies have reported that faithfulness has increased the risk of HIV infection when no conditions are imposed to guide effective faithfulness. 15, 16 The highest possibility of acquiring new HIV is having unprotected sex with the person whose HIV status is unknown. Special intervention programs for promoting condom use are widespread. A study conducted in Indiana among high-risk female adolescents showed that 54% of the clients who returned after 6 months reported an increase in use of condoms, but most clients remained inconsistent users. 17 The use of condoms for the prevention of HIV/ AIDS was found to be influenced by individual, sociocultural, and external factors. Unlike abstinence, that is, to avoid sexual intercourse and practicing mutualmonogamy, the use of a condom has a higher chance of protecting against new HIV infection than any other prevention technique. 18 Early diagnosis of HIV/AIDS provides a well-timed access to ART, and better handling of extra infections in the efforts towards improving the patient outcomes as well as the quality of living. Persons living with HIV who are diagnosed can be linked to healthcare centres and receive treatment to reduce morbidity. However, when it is known that your sexual partner is HIV positive, it is very likely to stop you having sexual intercourse for fear of being infected. This, for those who are in a marital union, tends to heighten their self-confidence in the use of condoms during sexual intercourse. The use of condoms has been reported to be mostly requested by women when their sexual partners are known or suspected to have an STI, including HIV. 19 When quantifying the benefits of diagnosing HIV/AIDS to persons living with HIV who are aware and unaware of infection in the US, it was revealed that those who were unaware of their infection were 3.5-times more likely to have unprotected sexual intercourse than those who are aware. 20 The extent to which awareness of HIV status reduces new HIV infection can help in guiding strategies aimed to ensuring more people are diagnosed with HIV status prior to engagement in risky sexual intercourse. There exists widespread knowledge of A, B, C, and D of HIV/AIDS prevention methods among males and females aged 15-49 years in Tanzania. Indeed, the statistics from Tanzania HIV and Malaria Indicator Survey (THMIS) show that 69% and 77% of women and men, respectively, believe that chances of acquiring HIV can be reduced by using a condom during sexual intercourse, while 84% and 87% of women and men, respectively, know that the chances of transmitting HIV can be reduced by having sexual intercourse with one uninfected partner who has no other partners. 21 In examining methods of HIV prevention independently, the proportion of those with knowledge of A, B, and C in 2017 was as high as 91%, 88%, and 74%, while less than 50% of respondents were knowledgable on early detection as a primary method of HIV prevention in Abuja-Nigeria. 22 The Tanzania Demographic and Health Survey (TDHS), in its assessment of the combination of knowledge using two primary methods of HIV prevention, reported that more than 70% of respondents know both methods (use of condom and being faithful to one uninfected partner who has no other partners) minimize the chances of transmitting new HIV infection. 23 Also, knowing the HIV status of yourself and your sexual partner prior to having risky sexual intercourse can lessen the likelihood of spreading the new HIV infection. The THMIS conducted in 2011-2012 revealed that 79% of women and 84% of men said that a woman is justified in asking the use of a condom if she knows her husband has an STI. 18 Although, the relationship between STI detection and the knowledge of ABCD in isolation have been identified, 23 the research studies on the existence of a combined knowledge of ABCD of HIV prevention through condom use among women and men aged 15-64 years in high and low HIV prevalence regions of mainland Tanzania is novel. Thus, the present study addressed the role of combined knowledge of ABCD of HIV prevention on condom use in the Njombe and Tanga regions of Tanzania.
Methodology

Study Design And Sampling
The study employed a cross-sectional design. The data were collected through the use of structured questionnaires. Njombe and Tanga regions were selected purposively based on their HIV prevalence rate of high and low, respectively, when compared with other regions in mainland Tanzania as reported by Tanzania HIV and Malaria indicator survey of 2011-2012. 20 Purposive sampling was also applied to downscale regions to districts with high and low rates of HI prevalence. In each district, stratified sampling was used to select two wards for the study. The wards were categorized into urban and rural. In each stratum, simple random sampling was used to pick one ward for the study and, in each ward; simple random sampling was used to identify the villages/streets where respondents were obtained.
Study Area And Study Population
The current study was done in two districts of Tanzania with high and low HIV prevalence, namely Makete and Lushoto districts in Njombe and Tanga regions, respectively. The HIV prevalence data at both regional levels indicated that Makete and Lushoto districts in the Njombe and Tanga region were among the most and least affected districts with HIV pandemic with their prevalence of 14.8% and 1.8%, 21 respectively. Despite a significant difference on the rate of HIV prevalence, both districts seem to have a comparable weather but with a slight difference in terms of socio-economic activities that people in the two districts are engaged in. Studies also have reported that more than 96% of residents in both districts are living in rural areas, and~90% of the households depend primarily on the under-developed smallholder agricultural production characterised by the use of inferior agricultural tools such as hand hoes and reliance upon traditional rainfed cropping methods. The main food crops grown in both districts include maize, beans, Irish, and round potatoes. The other sources of income of the people in both districts are the livestock and forestry products. 24, 25 Respondents in this study were selected using simple random sampling from a list of all households obtained from the village executive officer (VEO). Respondents participated were males and females aged 15-64 years.
Variables And Statistical Analysis
The outcome variable for this study was condom use. Condom use was assessed at the last sexual intercourse by each respondent. 19 Condom use was considered to have occurred if either a male or female condom was used during the recent sexual intercourse. This variable consisted of two categories of "Yes" if a condom was used or "No" if a condom was not used at the last sexual intercourse.
The main independent variable was knowledge of ABCD of HIV prevention methods. This variable was constructed using the following questions with respect to the ABCD methods: could people reduce the chance of getting HIV/AIDS by not having sexual intercourse at all? By having one uninfected sex partner who has no other partners? By using a condom every time they have sex?
By testing/diagnosing the HIV/AIDS status? Each of these individual knowledge variables forming the "ABCD" was binary with codes of "1" and "0" for responses "YES" and "NO", respectively. That is to say, the correct knowledge on any one of the ABCD was assigned a score of "1" and an incorrect knowledge was given a score of "0" for computational purposes. In answering the questions, a respondent who said "YES" to at least any three aspects of the ABCD was considered as having good knowledge of the "ABCD" of the HIV prevention methods. Average knowledge was considered as knowledge of any two of the ABCD. Fair knowledge referred to the knowledge of any one of the ABCD. Finally, absence of knowledge of all the four components of ABCD was considered as poor knowledge.
The scores ranged from "0" (if the respondent did not have knowledge of any of the ABCD), to "4" (if the respondent had knowledge of all the ABCD). Since the observed frequencies of respondents with knowledge of all ABCD were small, their frequencies were combined with those having knowledge of any three of ABCD. Finally, a variable representing the knowledge of the "ABCD" of HIV prevention methods was constructed with four categories, as presented mathematically below. Other independent variables included in the present study were the sex of the respondent, age, the status of the respondent, alcohol consumption, the highest level of education attained, the region of residence, and socio-economic wellbeing.
Data Analysis
The study used both descriptive and analytical analysis. In the descriptive analysis, frequency distribution tables and charts were presented in order to examine the characteristics of the study variables. Cross-tabulation of condom use by combined knowledge of the ABCD of HIV prevention and other independent variables was performed. Pearson's Chisquare test was used to test the significance of associations between each pair of cross-tabulated variables. Multivariate analysis was conducted using logistic regression. Selection of variables in the multivariate analysis was based on the evidence that the contribution of each variable to the overall model is statistically significant. This was determined by using the log-likelihood ratio test. The effect of each independent variable on condom use is indicated by the adjusted odds ratio (OR) for each variable relative to the reference category.
Ethical Considerations
The University of Dar-es-salaam Research Coordinating Committee approved the research protocols. All household visits and questionnaires in this study were conducted with individual informed consentand the involvement of each respondent was voluntarily. All participants signed an informed consent form before the interview. For participants below age 18 years of age, consent was sought from their parents or legal guardians. During the field work, data was managed very securely and confidentially. Access to the data forms was limited to a few staff.
Results
Characteristics Of The Study Sample
The study involved 660 male and female participants aged 15-65 years. At least one third (33.6%) of the respondents were in the age range 15-24 years. Those aged 25-34 years constituted 29.4% of the sample. The percentages of respondents for those aged 35-44 and 45-54 years were 18.8% and 10.8%, respectively (see Table 1 ). With regards to sex, 55.8% were females and 44.8% were male respondents. Regarding their residences, the high proportion (63.3%) of the respondents was from Makete district and 36.7% were living in Lushoto district. With regard to the religious affiliation of the respondents, 62% were Christians and 38% were Muslims. More than fifty percent (54.7%) of the respondents were found to be married or cohabiting and the proportion of never married respondents were 15.6% and 29.7% respectively.
On level of education, the study found the majority (47.3%) of respondents constituted secondary or higher education. Those with primary education constituted 44.8%, and about 8% had never been to school. The proportion of respondents who mentioned business as their main economic activity was 20.8%, while 2.4% of the respondents were not involved in any socio-economic activities. On the knowledge of ABCD, the majority (52.2%) were found to have average knowledge, those considered to have poor and good knowledge of ABCD constituted 12% and 26.7% of the participants, respectively (see Table 1 ).
Incidence Of Condom Use
The findings in Figure 1 show that the overall proportion of condom use at last sexual intercourse amounted to 46.5%. A higher rate percentage (47.6%) was in Makete district and a lower percent (44.0%) was in Lushoto district.
Knowledge Level Of A, B, C And D
The data on knowledge of abstinence (A), being faithful (B), condom use (C), and diagnosis of HIV (D) is presented in Figure 2 . Thus, 92.4% of respondents reported that they knew that people could reduce their chances of getting HIV infection by not having sexual intercourse (ie, abstinence), whereas 75.5% of the respondents reported to have the knowledge that people can reduce their chances of getting HIV/AIDS by having one partner who is not infected with HIV and has no other partners. With regards to the use of condoms during sexual intercourse, respondents who reported to have the knowledge that the use of a condom can reduce the chances of acquiring HIV comprised 83.7% of the respondents. Knowledge of undergoing HIV testing upon which people can reduce chances of getting HIV by understanding the HIV status of their sexual partners prior to sexual intercourse was reported by 81.6%.
Factors Associated With Condom Use
There was a significant association between the knowledge of the ABCD of HIV prevention methods and condom use at the last sexual intercourse (p=0.037). The proportion of respondents who reported to use condoms during sexual intercourse within the last 12 months prior to this study was 56.3%, including those with good knowledge of ABCD. It was also that 44.1%, 47.1%, and 37.9% were for those with average, fair, and poor knowledge of ABCD, respectively. It was also observed that respondents in the age groups 25-34 and 15-24 years formed 51.2% and 49.5% of those reported to have used a condom during their last sexual intercourse, respectively (p=0.009). Similarly, the respondents aged 55-64 years who formed the lowest proportion of 19.4% reported to use a condom during their last sexual intercourse.
As for marital status, a significant relationship (p=0.001) was observed with the use of a condom during the last sexual intercourse. The proportion was 40% of the married or cohabiting respondents who reported to have used a condom during their last sexual intercourse. This was found to be 47.9% and 57% for the ever and never married respondents, respectively. The percentage of those reported to have not used a condom at their last sexual intercourse varied by level of education. For example, respondents who had never been to school were the highest proportion of non-condom users during their last sexual intercourse, and this formed 75%. The rate of condom use was, however, similar among respondents with primary and higher education (48% vs 48.6%) (p=0.012)
Condom use during the last sexual intercourse was observed to depend (p<0.001) on the number of sexual partners in the last 12 months. It was also observed that the majority of respondents (71.8%) who had more than one sexual partner outside the marriage and used a condom during their last sexual intercourse was higher compared to those who had only one sexual partner outside the marriage (58.8% of the respondents). Interestingly, those with no sexual partner outside the marriage who used a condom during the last sexual intercourse were formed 39.1% of the respondents (see Table 2 ).
It was also indicated that the higher proportion (52.6%) of respondents who consumed alcohol or narcotic drugs affirmed to have used a condom during their last sexual intercourse as compared to those who were not consuming alcohol or narcotic drugs (43.1%) (p=0.027).
Variables which were not significantly associated with condom use included sex of respondents (p=0696), region of residence (p=0.420), wealth status (p=0.671), and being able to ask the HIV status of the sexual encounter prior to engaging in sexual intercourse (p=0.209) (see Table 2 ). The data analysed in the multivariate logistic regression model of condom use revealed that, upon controlling other factors, respondents with good knowledge of ABCD of the HIV prevention methods were significantly (1.48-times) more likely to use a condom at the last sexual intercourse than those with poor knowledge of ABCD (OR=1.48, 95% CI=1.25-1.91, p=0.026).
On marital status, the findings showed that the odds of never married respondents who reported to use a condom during their last sexual intercourse were significantly (1.36-times) more likely than married or cohabiting respondents in the use of a condom during the last sexual intercourse (OR=1.36, 95% CI=1.21-1.63, p<0.001) . Similarly, evidence on the likelihood of respondents who reported to have used a condom during their last sexual intercourse was presented on the ever married (divorced and widow) respondents. These respondents, who reported to have used a condom in their last 12 months prior to the present study, were 44% less likely compared to respondents who were married or cohabiting (OR=0.56, 95% CI=0.32-0.98, p=0.041).
It was also found that the number of sexual partner respondents reported to have excluded husband/wife was considered to be covariate with close-response relationship with the use of condom in such a way that the more the number of sexual partner, the higher the odds of condom use (one sexual partner: OR=0.29, 95% CI=0.23-0.75, p=0.001) and more than one sexual partner: (OR=0.50, 95% CI=0.13-0.63, p=0.002) ( Table 3) .
Discussion
The isolated knowledge of A, B, C, and D in the univariate analysis shows delayed sexual debut (abstinence) and condom use during sexual intercourse was pronounced by 92.4% and 83.7% as a method of HIV/AIDS prevention. This abstinence rate is high, compared to the 84% and 87% of women and men, respectively, reported by 2011-2012 THMIS. The expected mechanism for a high rate of abstinence and condom use as obtained in the present study is that, since the HIV prevalence was reported to be high in Njombe district, the Government and Non-government programs such as Mama Mkubwa [26] [27] [28] and USAID KizaziKipya 29 have invested their efforts heavily in order to create awareness and service uptake for HIV control in the area. This may have contributed to greater knowledge of HIV prevention methods observed among individuals. The independent effect of the knowledge of the ABCD of HIV/AIDS prevention was examined in the multivariate logistic regression analysis. A key finding in this was that the higher the knowledge of ABCD of HIV prevention methods, the higher the odds of condom use at the last sexual intercourse. Specifically, respondents with good knowledge of ABCD of HIV prevention methods were significantly and independently 1.48-times more likely than those with poor knowledge to have used a condom during their last sexual intercourse. This effect was adjusted for age, marital status, education attainment, the number of sexual partners, and whether or not the respondents consumed alcohol and/ or narcotic drugs. This entails that, since people can be knowledgeable of HIV/AIDS, its transmission modes, and ways to mitigate its spread, there can also be a greater likelihood that they feel the urge to be careful in their sexual relationships by taking protective measures such as condom use, among others. This is crucial, noting that, as the war against the HIV epidemic advances globally, massive gain will largely depend on everyone taking responsibility being accountable to their sexual behaviors. This finding is consistent with a recent study in Mozambique which found that knowledge of HIV-positive status (a proxy for testing) is associated with more frequent condom use, 30 and several others, 31, 32 thus corroborating the known positive correlation between health knowledge and health practice. 33 It is also argued that knowledge is imperative for social transformation and has been considered as a key factor in enhancing decision-making among individuals. 34 Although there is evidence on the presence of negative association between knowledge of HIV transmission pathways and behavior change 35 ,36 yet, there should be strategies that will promote the knowledge on ABCD of HIV prevention methods as one of the key mechanisms towards behavioral change for greater HIV risk aversion. The properly consistent use of condoms during sexual intercourse was reported to be associated with protection against HIV infection, 37 and a significant proportion of married and cohabiting respondents in the study area were at risk of contracting new HIV infection and unintended pregnancies. This also corroborates the findings of the present study which indicate that, among respondents who were in union, 60% did not use a condom during the last sexual intercourse. The likelihood of condom use during the last sexual intercourse was higher among never married respondents compared to married and cohabiting respondents, possibly due to good knowledge of ABCD and specifically knowledge on condom use. Similarly, the odds of using a condom were lower among ever married respondents as compared to married or cohabiting respondents. This may have occurred possibly due to the presence of relevant knowledge of ABCD to the married/cohabiting respondents and this eventually results in preventing both new HIV infection and other STIs. It was also observed that the odds of condom use increased proportionally with an increase in the number of sexual partners respondents reported to have in the last 12 months prior to this study. The respondents who reported to have more than one sexual partner constituted almost 1-fold of the odds of condom use when compared with respondents who have never had multiple partners. The odds of condom use during the last sexual intercourse experience was higher among respondents who reported to have more than one sexual partner when compared with those who reported to have not experienced multiple sexual partners in the last 12 months. This is probably due to knowledge adaptations as gained about the spread and prevention of HIV/AIDS, as those with more than one sexual partner were assumed to be sexually experienced and hence have knowledge on some aspects of ABCD. This outcome is contrary to other studies. 34, 38 The differences in observation could be due to knowledge differences on ABCD.
Strengths And Limitations
Considering that this was a cross-sectional study, no causal inferences may be drawn from these findings because of lack of temporality. It is also important to note that all pieces of information were self-reported without any possibility for objective verification. Reporting bias may also have affected this study because of the sensitivity of the issues assessed. However, all precautionary measures were taken to minimize the limitations. The data collectors were trained, after which a pre-test was followed. The tool was then revised based on the findings from the pilot survey and the best data collectors were sent to the field for data collection. The data collection exercise was well supervised. Data analysis employed the best techniques -multivariate modeling. Unlike other studies, the knowledge questions were assessed in combination, rather than looking at each one in isolation. This enabled detection of their combined effect, an effect which was missed in individual variables.
Conclusion
Knowledge of the ABCD of HIV prevention methods is a key and crucial among individuals, especially when the campaign against HIV/AIDS is geared to end the new infections. This would largely promote condom use for HIV prevention among people of the target population. Given that formal education attainment improves condom use, it is important that the government should design programs that will spearhead the war against HIV/AIDS, while promoting the deeper understanding and sharing of relevant knowledge about the HIV/AIDS transmission pathways, especially through efforts geared towards the attainment of formal education.
